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To comprehensively grasp the present state of catheter ablation of arrhythmias in Japan, the Japanese
Heart Rhythm Society performed a nationwide survey. Data of procedures of the treatment, results, and
complications of 8469 patients who had undergone ablation of any form of arrhythmia during January
2008 and July 2010 were collected.
& 2012 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.This brief report describes the ﬁndings of the Japanese Cathe-
ter Ablation Registry (JCAR). This registry is run by the Japanese
Heart Rhythm Society (JHRS)—afﬁliated committee of catheter
ablation.
Over the past 2 decades, catheter ablation has achieved a
favorable outcome in the treatment of various arrhythmias, owing
to the vast progress that has been made in electrophysiological
and technical knowledge and in technology. However, because
atrial ﬁbrillation (AF) and some other arrhythmias, such as
surgical scar-related atrial tachycardia, have become targets of
catheter ablation, more complicated procedures have been intro-
duced. Although numerous clinical studies have surveyed various
aspects of these treatments, such as the incidence of complica-
tions, success rate, and cost effectiveness, constant effort is
necessary to shed light on whether catheter ablation in each
country is performed in a way that meets international stan-
dards [1]. The aim of this registry is to collect objective data to
manage the performance and safety of catheter ablation of
arrhythmias in Japan.
The survey was performed retrospectively using a question-
naire on the website. Approximately 200 members of the
JHRS who practice invasive treatment of arrhythmia in anrt Rhythm Society. Published by E
. Murakawa).electrophysiology (EP) laboratory were notiﬁed of this registry
by mail. Data on procedures for treatments, results, and compli-
cations, together with clinical proﬁles of patients who had
undergone ablation of any form of arrhythmia between January
2008 and July 2010, were anonymously collected. To obtain an
insight into complications during a medium-term follow-up
period, participants were required to register the data 6 months
after the ablation, or later. In patients in whom either AF or
ventricular arrhythmia was the main target of ablation, more
detailed data, including the methods used to isolate pulmonary
veins, were gathered.
Quantitative variables were given as means7SD. Statistical
analysis was carried out using ANOVA or generalized w2 tests, and
p values o0.05 were considered signiﬁcant.
Up to the end of 2010, 88 EP centers listed in the Appendix
voluntarily submitted data regarding 967129 sessions. The total
number of sessions was 8469, while the number of arrhythmias
treated was 8545. Based on the JCS National Survey on Manage-
ment of Cardiovascular Diseases (Annual Report 2009), the total
number of catheter ablations per year was approximately 30,000.
Therefore, 10% of the total cases were covered in this registry.
Table 1 shows targeted arrhythmias, age of patients, the
number of antiarrhythmic agents used prior to the ablation,
and the proportion of patients who had one or more organic
heart disease. Data on the technical and human resourceslsevier B.V. All rights reserved.
Table 1
The number of sessions, patients’ proﬁles, and results of ablation.
No. of sessions Age/yr. Male/Female Pts with OHD % History of AA % Re-session % Complications % Success (%)
Preexcitaion (WPW, symptomatic) 614 45719 387/227 10 1.6 268 43.6 67 10.9 8 1.3 94.6
Preexcitation (WPW, asymptomatic) 27 50715 18/9 0 0.0 5 18.5 6 22.2 1 3.7 74.1
Preexcitation (others) 14 43720 11/3 1 7.1 7 50.0 4 28.6 0 0 85.7
Concealed WPW 401 52717 251/150 9 2.2 242 60.3 50 12.5 6 1.5 96.3
AVNRT 1412 55717 609/803 21 1.5 724 51.3 130 9.2 24 1.7 98.4
SANRT 25 52714 7/18 1 4.0 12 48.0 0 0.0 0 0 100
IAST 7 51717 3/4 0 0.0 5 71.4 2 28.6 0 0 100
PAC 26 57714 21/5 1 3.8 23 88.5 6 23.1 1 3.8 88.5
AFL 1966 65712 1540/426 134 6.8 1443 73.4 227 11.5 26 1.3 97.9
AT 538 62717 257/281 35 6.5 368 68.4 97 18.0 12 2.2 77.3
Surgical scar-related AT/AFL 150 57716 84/66 33 22.0 121 80.7 28 18.7 2 1.3 88
CA-related AT/AFL 67 61712 51/16 5 7.5 62 92.5 45 67.2 3 4.5 86.6
AVJ 87 7179 57/30 3 3.4 73 83.9 8 9.2 1 1.1 89.7
AF 2260 61711 1778/482 102 4.5 2105 93.1 492 21.8 41 1.8 –
PVC 309 52717 169/140 12 3.9 173 56.0 46 14.9 3 1 78.6
nsVT 280 53717 156/124 10 3.6 178 63.6 28 44.0 1 0.3 81.1
sVT 362 57717 276/86 18 5.0 288 79.6 69 19.1 12 3.3 84
8545 395 1.7 6097 66.1 1305 15.3 141 1.7
p¼0.0000 p¼0.0000 p¼0.0000 p¼0.0000 p¼0.0000 n.s. p¼0.0000
AVNRT: atrioventricular nodal reeentrant tachycardia, SART: sinoatrial reentrant tachycardia, IART: inappropriate sinus tachycardia, PAC: premature atrial contraction, AFL: atrial ﬂutter, AT: atrial tachycardia, CA: catheter
ablation, AVJ: atrioventricular junction, AF: atrial ﬁbrillation, PVC: premature ventricular contraction, nsVT: non-sustained ventricular tachycardia, sVT: sustained ventricular tachycardia, OHD: organic heart disease,
AA: antiarrhythmic agent.
Table 2
Time of procedures, human resources, mapping systems, and irrigation catheter.
No. of sessions Time of procedures No. of Drs Mapping systems and irrigation carheter
CARTO % EnSite % Irrigation catheter %
Preexcitaion (WPW, symptomatic) 614 156766 3.371.8 89 14.5 3 0.5 1 0.2
Preexcitation (WPW, asymptomatic) 27 172773 4.272.5 3 11.1 0 0.0 0 0.0
Preexcitation (others) 14 211795 4.172.3 6 42.9 2 14.3 0 0.0
Concealed WPW 401 163763 3.271.7 41 10.2 1 0.2 2 0.5
AVNRT 1412 144761 3.471.9 175 12.4 11 0.8 2 0.1
SANRT 25 197782 4.172.1 11 44.0 0 0.0 0 0.0
IAST 7 156766 3.072.0 1 14.3 5 71.4 0 0.0
PAC 26 215761 4.472.1 10 38.5 9 34.6 1 3.8
AFL 1966 183786 3.772.1 763 38.8 162 8.2 136 6.9
AT 538 210784 3.672.2 258 48.0 116 21.6 13 2.4
Surgical scar-related AT/AFL 150 225770 3.571.9 121 80.7 14 9.3 11 7.3
CA-related AT/AFL 67 2507116 4.472.1 41 61.2 7 10.4 7 10.4
AVJ 87 138782 3.071.5 7 8.0 1 1.1 0 0.0
AF 2260 238787 4.172.3 1239 54.8 119 5.3 340 15.0
PVC 309 185771 4.072.0 118 38.2 84 27.2 6 1.9
nsVT 280 185775 4.072.3 98 35.0 58 20.7 10 3.6
sVT 362 223788 3.972.2 236 65.2 28 7.7 27 7.5
8545 p¼0.0000 p¼0.0000 3217 37.6 620 7.3 556 6.5
Abbreviations are as in Table 1.
Y
.
M
u
ra
k
a
w
a
et
a
l.
/
Jo
u
rn
a
l
o
f
A
rrh
y
th
m
ia
2
8
(2
0
1
2
)
1
2
2
–
1
2
6
1
2
3
Table 3
List of complications.
Preexcitaion (WPW,
symptomatic)
Preexcitation (WPW,
asymptomatic)
Preexcitation
(others)
Concealed
WPW
AVNRT SANRT IAST PAC AFL AT Surgical
scar-related
AT/AFL
CA-related
AT/AFL
AVJ AF PVC nsVT sVT Total
no.
Proportion of
complications
No. of procedures 614 27 14 401 1412 25 7 26 1966 538 150 67 87 2260 309 280 362 8545 %
Pericardial effusion 1 4 6 2 1 1 15 10.6
TamponadeþPS 2 2 12 1 1 5 4 1 2 15 1 1 3 50 35.2
Tamponadeþsurgery 4 1 5 3.5
Valvular damage 0 0.0
Aortic dissecance 1 1 2 1.4
AV block/TP () 2 2 4 2.8
AV block/TP (þ) 1 1 0 2 1.4
AV block/PP (þ) 1 1 0.7
Sinus arrest 1 1 0.7
TIA 1 1 2 1.4
Ischemic stroke 1 1 1 2 1 6 4.2
AMI 0 0.0
Transient ST
elevation
1 1 1 2 1 6 4.2
CS dissection 1 1 0.7
AV ﬁstula 1 1 2 1 1 6 4.2
Hematoma 2 1 1 5 3 1 8 3 24 16.9
Gastroparesis 1 1 2 1.4
Pneumothorax 0 0.0
Others 3 1 2 2 3 1 2 1 15 10.6
No. of complications 8 1 0 6 24 0 1 1 26 12 2 3 1 41 3 1 12 142 100.0
Incidence (%) 1.3 3.7 0.0 1.5 1.7 0.0 14.3 3.8 1.3 2.2 1.3 4.5 1.1 1.8 1.0 0.4 3.3 1.7
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Y. Murakawa et al. / Journal of Arrhythmia 28 (2012) 122–126 125relevant to each type of arrhythmia are given in Table 2. Details
of the type and distribution of complications are listed in
Table 3.
About a ﬁfth of catheter ablations for AF were carried out in
patients who had already experienced one or more ablation
sessions. This ﬁnding may be attributable to the complexity of
procedures and a relatively higher recurrence rate for AF. Simi-
larly, atrial tachycardia (AT), surgery-related ventricular tachy-
cardia (VT), CA (catheter ablation)-related AT/atrial ﬂutter (AFL),
and sustained VT (sVT) were associated with a higher proportion
of multiple sessions.
Complications were not uncommon in patients whose target
arrhythmia was CA-related AT/AFL or sVT. However, even in those
who had accessory pathway-related arrhythmias, AVNRT, or AFL,
the incidence of major complications exceeded 1%. Thus, ablation
of these arrhythmias, which is considered to be technically
established, is not completely free from complications.
No cases of pulmonary vein (PV) stenosis or atrioesophageal
ﬁstula were reported. This may partly be explained by the limited
follow-up period in the present survey, or by widespread knowl-
edge of these complications.
Two deaths were reported. These were in patients whose
target arrhythmia was AF or scar-related AT/AFL. According to a
recent study by Cappato et al. [2], prevalence of fatal outcome in
AF ablation was 0.071% (32/45,115). In the present registry, the
total number of sessions of AF and complicated supraventricular
tachyarrhythmias (AT, scar-related AT/AFL, or CA-related AT/AFL)
was 3015. The incidence of death among these procedures was
0.066% (2/3015).
Interpretation of the results in the present registry, and how to
make use of them in daily practice, may depend on the experience
and activity of each EP physician. Further details of the ﬁndings
will be given in a subsequent report.Conﬂict of interest
All authors have no conﬂicts of interest that should be
disclosed.Appendix
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